Differential binding of mannose-specific lectins to the carbohydrate chains of fibrinogen domains D and E.
The interaction of fibrinogen with the mannose-specific lectins concanavalin A (ConA), its acetyl derivative (Ac-ConA) and Lens culinaris agglutinin (LcH) was studied. Both ConA and LcH interact specifically with individual fibrinogen B beta and gamma chains and with denatured fragments D and E. However, analysis of the binding data shows that four moles of Ac-ConA are bound per mole of fibrinogen with two sets of binding sites (Kd1 = 2.4 microM and Kd2 = 16.6 microM; n1 = n2 = 2) while only two moles of LcH are bound per mole of fibrinogen (Kd = 2.6 microM). Ultracentrifugation studies are also in agreement with the presence in the fibrinogen molecule of two and four binding sites for LcH and Ac-ConA, respectively. No aggregates of fibrinogen formed through LcH or Ac-ConA linkages are observed. The use of a crosslinking reagent and ultracentrifugal analysis of the lectin-fibrinogen fragments D1 and E complexes indicated that ConA, as well as Ac-ConA, interact with both fragments D and E while LcH interacts only with fragment D. Furthermore, the binding of ConA to both D and E domains in the intact fibrinogen molecule is clearly demonstrated by using a bifunctional reagent. The bivalent character of ConA tetramers may be misinterpreted as a lack of accessibility of the lectin to two of the four carbohydrate chains of fibrinogen. The differential binding of LcH and ConA to the carbohydrate chains of fibrinogen can be related to a different exposure of the oligosaccharide in D and E fragments and domains and to the different requirements of both lectins for their binding to glycoproteins.